Composition and synthesis of glycolipids in megakaryocytes and platelets: differences in synthesis in megakaryocytes at different stages of maturation.
The composition and synthesis of megakaryocyte and platelet glycolipids were compared since these lipids are thought to be important for biologic activities such as adhesion and maturation. Highly purified guinea pig megakaryocytes at different stages of maturation and platelets were studied. Glycolipids and gangliosides were extracted, separated by thin-layer chromatography, and the carbohydrate content was analyzed by gas-liquid chromatography (GLC). Synthesis of ceramides and glycolipids was determined by the incubation of megakaryocytes with [14C]acetate, [3H]palmitic acid, and [3H]galactose. A major neutral glycolipid present in guinea pig megakaryocytes and platelets was identified as asialoGM2 by selective enzymatic hydrolysis with beta-N-acetylhexosaminidase, alpha-galactosidase and endo-beta-galactosidase, and carbohydrate analysis by GLC. Trace amounts of asialoGM1 were detected immunologically. The cells also contained glucosyl ceramide and lactosyl ceramide. Several ganglosides were detected of which one was identified as GM1 by its reaction with the beta-subunit of cholera toxin and by the identification of an asialoGM1 core with anti-asialoGM1 antibody after desialylation. The synthesis of ceramides from palmitic acid and acetate was 5 and 10 times greater, respectively, in megakaryocytes than in platelets. Ceramide and glycolipid synthesis from palmitic acid occurred primarily in immature megakaryocytes while synthesis from acetate occurred primarily in more mature megakaryocytes. The glycosylation of ceramides from galactose was 42 times greater in megakaryocytes than in platelets. Thus, ceramides and glycolipids are primarily synthesized in megakaryocytes, but platelets retain the capacity to synthesize significant amounts of free ceramides. The glycosylation of free ceramides occurs almost exclusively in megakaryocytes and only in trace amounts in platelets. These data indicate that megakaryocytes determine the composition of glycolipids in platelets and that there is considerable compartmentalization of glycolipid synthesis and membrane assembly at various stages of megakaryocytes development.